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DUPL'CATE 

i 



Fluorescent Compound 

B, present Mention relates to nove. pbo to l— nt eomponnds, to a novelpro** 
water, or bodily fluids. 

Iclassofdyes^ownasso^^^^ 
10 dyes,w*charesubst^^ 



15 




where X = S, SeorC(CH 3 )2 
and Ri = alkyl 

and R2 == H, alkyl or halogen 



K.cwa^ea^dves^udebo^^ca.anaas^e^e^^ 



282 (1993) pages 633 - 641. 



20 proten^charetnen^w^^ 

L to oe solved in a so!vent eomprisnrg a nnxtore of water and an aleohol snoh as 
m6to o.. mentis addedtoa— methanol soMon of an indole a^e 
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dye fcereisaumcreaseinfluorescence. The analytical method disclosed in the article cited 
above isapmelyquahtative method, simply recording the presence or absence of protemm 
the test fluid sample, and cannot merefore be used to determine the amount of protern 
present. 

Currentmethods forme quantitative analysis of protein in fluids and semiquantitative* / 
quantitatively as stains for proteins in gels include the Bradford [MM. Bradford in Anal. 
' Biochem. 72 (1976) 248], Lowry [O.H. Ix,wry et al. in J. Biol Chem. 193 (1951) 265] 
me&ods and bicinchoninic acid (BCA) [PX Smith et al. in Anal. Biochem 150 (1985) 76] 
10 medrods for fluids arrd silver stein [CP- Merril in Med, Enzymol. 182 (1990) 477] and 
CoomassieBlue[S.FazekaadeSt.arometal.mBiochm,Biophys.Acta71(1963)377]for 

gels The Bradford, Lowry and BCA methods are colomimetrie techinques (ie. colour 
change) and are suitable for solution protein rarrges of 8 - 2000 pg/mL, require multiple 
reagenteandmcubationthnesandsufferfrom^ 
15 CoomassieBlne,usedmmeBradfcrdmetho4takes20-30minaandisnotbmderedbytr I s ■ 

buffers. Sflver stain is a very sensitive (10 - 100 ng/mL) chromatogenic-techmque and .s 
,akes2-3houm.CoomassieBlueisalsoagelstamandcanbeusedi^teadofsflverstamu 

tire protein range is in the cbromatogenic pg range. Other commercial techniques for Ore 
20 detectionofpmtemconcentiationmcludemeNanoOrange^ProtemQuantitationKitand 

the CBQCA™ Protein Quantitation Kit, boflr from Molecular Probes, which are ultra- 
sensitive solution techniques reliant on changes in fluorescence but are not linear over the 
ranges given for the squaraine derivative. These two techniques also require 30 mms 
preparation time. 

It is an object of the present invention to provide a novel photoluminescent compound, in 
' particular a novel photoluminescent compound that is soluble in water, orwater contammg 
solvent mixtures, and retains its photoluminesoeut properties in these media. 

30 E-ia afbrflrerobjectofmepresentmventio^^^ 

protein in fluids, or as a gel stain, in which the above time constraints are reduced or 
substantially obviated andai a greater sensitivity. 
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10 Particularlypreferredcompoondso^^^ 

p^erp^^oundsofthegeneralfor^^ 

in which one or both phenyl rings axe stated in *e 5-position with attyl (xnoludtng 
Vopyl and l butyl) or halogen groups. 

15 ParhcvJarlypreferredcor^ 
acid^tranethyW-h^^^ 
qu aternaryni to gen(ie.— 
the sulfonic acid. 

^epresentinventiontotherprovides a protein detector, whioh- comprises a compound of 
the general formula 
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in which x may represent any integer, and in which the phenyl rings may be substituted, in 
5 water or a water containing solvent mixture, at concentrations from 1 x 1 0" 9 to 1 moles per 
litre. 

The present invention further provides a method for measuring the total dissolved protein 
content of a fluid sample, which method includes the steps of: 



(a) 



dissolving a compound of general formula; 



"o 3 s 




in whichxmay represent any integer, and in which the phenyl rings may be substituted, in 
water or a water containing solvent mixture, at concentrations from 1 x 10" 10 to 1 moles per 
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litre. 



5 



(b) 
(c) 



admixing the solution of step (a) with a test fluid sample; 
measuring the fluorescence of the sample; and 



(d) oomparmgthenuorescencewithastaudardvalueorvduesC^ 
plot), to obtain a value for the total protein content. 

pmtLseparatedelectrophoreticahymasupportmgma^^ 

Uorll.eifher^epresenceorah.enceof — ""^^^ 

acetic acid, whexeinme matrix is subsequently stamed wilh a photolurmnes 
compound of the general formula; 




20 s olu to inlO%a q ueo mm e &m olo r a,ueou S aoetioaci ( i,ataoonoen tt a b ono fft o mlX 
10- 10 to 1 moles per litre, and destained to visualise bands. 

border to establish standard values for the fluorescence of aqueous sdutionsof 
proteins over the recced deteotiou range, the fluoreseeace of solutions contaimng 
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known concentrations of the protein BSA, was measured using a 5 x 10" 8 M aqueous 
solution of the compound of formula: 




5 where* = 3. 

Dyel 

at an excitation wavelength of 624 nm (s = 1.0 x 10 5 modern" 1 ) and a detection 
1 0 wavelength of 63 8 nm. 

The results, for three separate calibration plots, over the detection range of 0-500 ng/mL 
BSA are shown in Figure 1 and the results, for three separate calibration plots, over the 
detection range of 0-10 ug/mL BSA are shown in Figure 2. 

15 

It is particularly striking to note the linear response over these detection ranges. 

It is also an advantage of the photo luminescent compounds of the present invention, that 
once a calibration curve has been constructed using BSA then any number of protein 
20 concentrations can be determined instantaneously. The fluorescence is also at a high 
wavelength and is not masked by any diffuse lower wavelength organic fluorescence. 
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Examples 




BSA concentration (ng/ml) 
Figure 1 




BSA concentration (ng/mL) 
Figure 2 
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Experimental 
Starting materials 




2,3,3-trimethyl-l-(propan-3-sulfonyl)indoleriine was prepared using the literature method of 
E. Havinga et al. in Synthetic Metals 69 (1995) pages 581-582 by heating 2,3,3 r 
trimethylindolenine in excess 1,3-propanesultone and toluene, using a Dean and Stark 
apparatus. Upon cooling the excess solvent was decanted off and the product washed 
10 repeatedly with petroleum ether to yield a red oil. Crystals of 2,3,3-trimethyl-l-(propan-3- 
sulfonyl)indolenine formed from the oil upon standing for several weeks and the single 
crystal x-ray structure is shown in Figure 3. 




15 WOI 
Figure 3 

Molecular conformation and atom-naming scheme for the structure of 2,3,3-trimethyl-l- 
(propan-3 -sulfonyl)indolenine. 

20 
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2,44>is(l-(propan-3-sulfomca^ 

um)-l 3-diolate was prepared using the literature method of Sprenger and Ziegenbein in 
Agnew. Chem. Int. Ed. 6 (1967) page 533 by refluxing 2:1 molar amounts of 2,3,3 -trimethyl- 
1 -(propan-S-si^ony^mdolenine and squaric acid with catalytic amounts of quinalinein 50/50 
toluene/butan-l-ol using a Dean and Stark apparatus. The product was collected in vacuo 
after removal of the reaction solvents and repeated heated washings with petroleum ether. 
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in wherein x may represent any integer, and in which the phenyl rings may be substituted. 
10 2 A photoluminescent compound according to claim 1 wherein x - 3. 

3 A photoluminescent compound according to claim 1 or claim 2 which is 
unsubstituted. 

" 15 4 A photoluminescent compound accordingto claim 1 or claim 2 in which one or both 
phenyl rings are substituted in the 5-position with alkyl, including 'propyl and 'butyl, or 



5. A photoluminescent compound accordingto any of claims 1 to 4 whichis 2,4-bis(l- 
20 (propan-3-sulfonic acid)-3^-txm^ 

diolate or any metal or quaternary nitrogen (ie. ammonium, mono-, di- or trialkylammonium, 
pyridinium etc) salt of the sulfonic acid. 

6. Aphotolunmescentcompoundsubstantiahyasherem described 
25 the Examples. 
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7. A protein detector, which comprises a photoluminescent compound of the general 



o 3 s 




in which* may represent any integer, and in which the phenyl rings maybe substituted, in 
solution in water, at concentrations from 1 x 10" 10 to 1 moles per litre. 

10 8. A method for measuring the total dissolved protein content of a fluid sample, 
which method includes the steps of: , 

% 

(a) dissolving a photoluminescent compound of the general formula; 



"o 3 s 




15 



a wbichxmay represent anyinteger, and inwhich the phenyl rings may be substituted, in 
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solution in water, at concentrations from 1 x lO' 10 to 1 moles per litre. 



(b) admixing the solution of step (a) with a test fluid sample; 
5 (c) measuring the fluorescence of the sample; and 

(d) comparmgmefluorescencewimastandardvalue 9 toob^^ 
dissolved protein content. 
10 9 Amefhodfordetectmgand/orquanti^gproteinsseparatedclectroptoreticeaiy 
in a supporting matrix, either in the presence or absenoe of sodium dodecylsulfate (SDS), 
that has been fixed in an aqneons / organic / acid mixture comprising aqueous methanol 
and acetic acid, wherein the matrix is subsequently stained with a photolummescent 
compound of the general formula; 




in whichxmay represent any integer, and in which the phenyl rings may be substituted, m 
solution in 10% aqueous methanol or aqueous acetic acid, at a concentration of ftom 1 x 
20 10- 10 to 1 moles per litre, and destained to visualise hands. 

10. Amemodaccordingto claim9whe re mthesupportmgmalrixispolyaerylamide, 
3 or starch. 
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